The effect of decellularized bone/bone marrow produced by high-hydrostatic pressurization on the osteogenic differentiation of mesenchymal stem cells.
Decellularized bone/bone marrow was prepared to provide a microenvironment mimicking that of the bone marrow for three-dimensional culture in vitro. Bone/bone marrows were hydrostatically pressed at 980 MPa at 30 °C for 10 min to dismantle the cells. Then, they were washed with EGM-2 and further treated in an 80% EtOH to remove the cell debris and lipid, respectively. After being rinsed and shaken with PBS again, treated bone/bone marrows were stained with hematoxylin and eosin (H-E) to assess the efficacy of decellularization. Cells were determined to have been completely removed through H-E staining of their sections and DNA quantification. Rat mesenchymal stem cells (rMSCs) were seeded on the decellularized bone/bone marrows and cultured for 21 days. The adhesion of rMSCs on or into decellularized bone/bone marrows was confirmed and proliferated over time in culture. The osteogenic differentiation effect of decellularized bone/bone marrows on rMSCs in the presence or absence of dexamethasone was investigated. Decellularized bone/bone marrows without dexamethasone significantly increased alkaline phosphatase (ALP) activity, indicating promoted osteogenic differentiation of rMSCs. In an animal study, when decellularized bone/bone marrows were implanted into the rat subcutaneous, no immune reaction occurred and clusters of the hematopoietic cells could be observed, suggesting the decellularized bone/bone marrows can provide a microenvironment in vivo.